Papillary muscle structure-function relations in the aging spontaneously hypertensive rat.
Isolated left ventricle papillary muscle mechanics and structure were studied in male spontaneously hypertensive (SHR) rats and two control groups of animals, the normotensive Wistar (NR) and the Wistar-Kyoto rat (WKY). Active tension and its first derivative (dT/dtmax) normalized for muscle cross-sectional area were increased in preparations from the SHR at all ages studied relative to control groups (P less than 0.01). However, when these parameters were normalized for myofibrillar cross-sectional area determined from electronmicroscopic point counting data, differences between groups were no longer significant. Force-velocity relations provided no evidence for a depression of shortening velocity at any load in the SHR at any age relative to the two control groups. The duration of mechanical activity, as determined by time-to-peak isometric tension and analysis of muscle force-velocity-time relations, was prolonged only in the 18 month old SHR (P less than 0.01). Thus, while changes in isolated muscle performance occur at a time when hemodynamic impairment is reported in the intact animal (male 18 month SHR), no evidence for depression of isolated muscle function is seen in the SHR at 6, 12 or 18 months of age.